ABSTRACT: Cross-sectional study that aimed to identify subscales scores that evaluate the risk for pressure ulcer in the implementation of the Braden Scale, and associate them with reasons for hospitalization, comorbidities and demographic characteristics of the hospitalized adult patients. The sample consisted of 187 patients at risk for pressure ulcer with a total score ≤13 on that scale. Data were collected retrospectively in the sheets with the Braden Scale and medical records, analyzed by descriptive statistics and tests of Mann-Whitney and Spearman. The results showed majority of women and elderly with cerebral, pulmonary, cardiovascular, metabolic and cancer diseases. The scores verified by the subscales indicated bedfast patients with limited mobility and activity. The altered nutrition was also an important factor, followed by the problems of friction and/or shearing, alteration of sensory perception and moisture. These findings allow us to support the prevention qualification of pressure ulcer.
INTRODUCTION
Pressure ulcer (PU) is defined as an injury in the skin and/or underlying tissue, usually over a bony prominence, as a result of pressure, pressure in combination with shear and/or friction. In addition to these factors, there are others such as nutritional condition and moisture to which the patient is exposed. However, its significance still needs to be further elucidated. 1 The etiology of PU is related to extrinsic and intrinsic risk factors to the patient. Extrinsic factors are pressure, friction, shear and moisture. The association of friction, shear and moisture worsen this condition. [2] [3] Intrinsic factors are diverse in relation to the PU emergence. Acute diseases lead to increase metabolic rates and oxygen consumption, which compromises the tissues. On the other hand, advanced age might lead to the onset of chronic diseases, cerebral vascular accident (CVA), inadequate nutrition, restricted to bed or wheelchair, urine and/or fecal incontinence and hip fracture. These situations increase the risk for PU development.
It is also provoked through changes in the level of consciousness caused by acute or chronic disease and the use of analgesic, sedative or anesthetic medications that may compromise sensitivity. Limitations of mobility or immobility caused by several factors such as stroke sequel, orthopedic problems, arthritis, terminal diseases, vascular diseases, malnutrition or dehydration and previous history of PU are also important and intrinsic contributing factors to increase the risk for this type of injury. [4] [5] PU increases hospitalization time, treatment cost and worsens the life quality of hospitalized patients. 6 Most of the times, it is a preventable problem and, therefore, it became imperative the reassessment of care processes provided by the staff of a University Hospital in southern Brazil, which uses an assistance protocol for PU prevention and treatment. This is based on the risk assessment through the Braden Scale, which consists of six subscales: sensory perception (ability for responding to the pressure -related to discomfort); moisture (level at which the skin is exposed to humidity); activity (degree of physical activity), mobility (ability to control the position of the body); nutrition (usual pattern of food consumption); friction (when two surfaces come into friction with one another) and shear (the patient slides into bed -skeleton and closer tissues move, but the skin remains motionless). 7 Each subscale presents four punctuation levels, numbered from one to four, with the exception of friction and shear that have three levels. The total sum of these items shows the numerical risk to the lesion´s development, the lower the score the greater the risk of PU. The minimum score on this scale is 6 and the maximum 23. The risk classification is defined by the cutting points that are: ≤9 very high risk, between 10 and 12 high risk, between 13 and 14 moderate risk, between 15 and 18 mild risk and above this value with no risk.
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The total score ≤13 was considered as the cutoff point to define the patient risk and also indicates the nursing conduct to be adopted for the lesion´s prevention, 11 at the institution where this study was developed.
It is known that risk assessment is the first step on PU prevention, because it provides for nurses the possibility of gathering important information to identify patients with greatest vulnerability and, from this, to plan more appropriate care. 12 In order to make this evaluation more reliable, it is quite essential to use an instrument for risk measurement. 12 Thereby, the application of the referred protocol, at the hospital, provided subsidies for nurses to identify the patients at risk that were hospitalized at the institution. However, the team did not know yet other factors associated with PU, in this group of patients at risk, and with the total score <13 in the Braden Scale application. Added to this, it was questioned the fact on evaluating patients with this scale and considering only the total score, since a very low score in one of its subscales might also be an important factor to increase the risk of PU, even though the total score is not so low. 11 So, this research aimed to identify the scores of subscales that assess the risk of PU, in the application of Braden Scale, and associate them to the main reasons for hospital admission: comorbidities and demographic characteristics of hospitalized adult patients with total score ≤13.
This research is also justified on the basis that, despite the existence of literature about PU and its factors of risk, [13] [14] it is noted the need to deepen knowledge about them. One way to do that is the use of scores analysis produced by the subscales comprising the Braden Scale. Along with that, it is important to understand better the conditions of patients at risk of PU who are hospitalized at the researched institution.
METHODS
The study followed a cross-sectional design, and it is part of a bigger research project that assessed the risk of PU, its incidence, diagnosis and nursing care. 15 It was developed in 11 inpatient units, five from the medical nursing service and six from the surgical nursing service that care for several surgical and clinical specialties, totaling 347 beds.
In this hospital, which was the area of research, the assessment of PU risk is routinely performed in the patient's admission or within 48 hours after his admission, by applying a sheet containing the Scale of Braden (with its six subscales). The scale reapplication occurs on every week and after each change in the patient´s general state. Patients receiving the score ≤ 13 are classified at risk of PU. This cutting point was based on the study of translation and validation of Braden Scale into Brazilian Portuguese language. 8 For data collection, all of the evaluation sheets of PU risk with the Scale of Braden containing the score ≤ 13 were selected by the researcher-nurses, in relation to the hospitalized patients between January and June 2008. From them, data were extracted in relation to the scores resulting from the application of Braden scale, and the information of the presence or not of PU, during hospitalization. The sample consisted of 187 sheets; other demographic data, reason for hospitalization and the presence of comorbidities in the patients were collected from their on-line medical records.
Collected data were typed and organized into an Excel for Windows spreadsheet. And, it was analyzed through descriptive statistics, mean calculation, standard deviation, frequency and percentage. In order to compare subscales with variables such as sex, age, hospitalization reason and comorbidity, it was performed the test of Mann-Whitney, and for correlations with these variables, it was applied the test of Spearman. Data were analyzed with the aid of the Statistical Package for the Social Sciences (SPSS) version 16, and the adopted significance level was 5%.
The research development was approved by the Committee of Ethics and Research on Institution Health under the protocol number 08-319. And, since it is a survey on medical records the researchers signed the Term of Commitment to the use of data.
RESULTS
The research included 187 patients at risk of PU, with total score < 13 in the Scale of Braden. Of these, 121 (64.7%) were women. The mean age was 67 years (± 11.4), which indicates the prevalence of elderly. There was no statistical significance between the higher number of women in comparison to the men (p=0.06), nor in relation to their ages (p=0.80).
In the total score indicated by the Braden scale, 65 (34.8%) patients totaled 13 points, 35 (18.7%) 12 points, and 32 (17.1%) 11 points. Therefore, 132 of them had moderate and high risk of PU.
Some patients showed a total score lower than ten, which indicates high and very high risk of PU. Six of them were patients who were hospitalized with cerebral vascular disease, six with lung disease and one with neoplasia. Ten patients had cerebral vascular comorbidities, eight cardiovascular and eight metabolic ones. The lowest score was seven, which indicates very high risk, and it occurred in the assessment of only three patients (1.6%).
There was no statistically significant difference in comparison with comorbidities or with the reasons for hospitalization.
In the six subscales used to assess the patients´ risk of PU, it was found they were more frequently bedfast and with very limited mobility, in other words, 156 (83.4%) (Chart 1).
Regarding the subscales and variables studied, men showed less moisture than women (p=0.032) and they were also more active than women, in a significant manner (p=0.016). There was a moderate correlation (r=0.33, p=0.001) between age and mobility, but there was no other correlation between subscales with other variables. The three most common reasons for hospitalization are cerebral vascular diseases, lung cancer and neoplasia, and they included 98 patients (52.4%). The most frequent comorbidities were brain and cardiovascular ones (CVA) with equal frequency (n=72), followed by metabolic (n=47) and psychiatric ones (n=28), as it is shown in chart 2. It was also studied the association between the scores found by subscales of the Braden Scale, and the reasons for patients´ hospitalization. It was verified that 43 patients, which were hospitalized due to cerebral vascular diseases, are in better nutritional status (p=0.006), and also patients with cardiovascular disorders (p=0.022) when compared with patients admitted by other reasons.
Chart 2 -Reasons for patients hospitalization with risk of PU and associated comorbidities (n=187)
The 25 hospitalized patients with neoplasia have lower scores (higher risk) in moisture subscale and higher score (lower risk) in mobility subscale when compared with other groups (p=0.016 and p=0.029, respectively). However, they are in worse nutritional status (p=0.027). There was no other association with the hospitalization reasons.
In the analysis of subscales and comorbidities, it was evidenced that 72 patients with cerebral vascular comorbidities have very limited mobility (p=0.045); very moist (p=0.026), with very limited sensory perception (p=0.012), and nutrition probably inadequate (p=0.034). They present problems in relation to friction and shear (p=0.045), too. It is noteworthy that the patients of this sample were mostly bedfast.
Patients with psychiatric comorbidities are mostly bedfast (p=0.044) when compared to patients with other comorbidities.
DISCUSSION
The findings of this research, which sought to identify risk factors of PU, from the analysis of the subscales scores composing the Braden Scale and associated factors such as age, sex, comorbidities and reasons for hospitalization in patients admitted in medical and surgical units, suggest that the risk of PU is related to age, since the average found was 67 years, similar to other studies conducted in Brazil. 2, 9, [16] [17] The finding related to the old age is touted as one of the relevant factors in the PU physiopathol-ogy, especially when combined with other factors such as malnutrition, mobility and humidity. 2, [16] [17] In the elderly, there is reduction on skin elasticity and cell replacement frequency. Then, the body undergoes changes and comorbidities increase due to fragility. It also occurs reduction of activity and mobility, which increases its propensity for PU development. 13 In this sample, the largest number of women can be explained, in part, by their bigger presence in comparison with men in most age groups, caused by higher mortality rates experienced by men and greater female longevity. 18 This may be illustrated through biological differences, like the protective factor exerted by the female hormone on cardiocirculatory events and greater exposure of men to external risk factors, like higher consumption of alcoholic beverages, smoking, work, traffic and domestic accidents.
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Regarding the risk factors analysis of PU and considering each one of the subscales scores (sensory perception, moisture, activity, mobility, nutrition, friction and shear), it was possible to observe that most patients were bedfast and with very limited physical mobility (83.4%), making them extremely vulnerable to the PU. These data are corroborated in similar studies performed in Brazilian hospitals. 2, 6 Furthermore, it was found inadequate nutrition in more than 60% of the patients, and 50% of them had problems of friction and/or shear, very limited sensory perception and very moist skin. The patients´ sample was homogenous with respect to the risk of PU, since all of them had a total score <13. It was necessary to perform other associations to understand in greater detail the specificities of this population.
Therefore, by following the subscale line of analysis, their scores were joined to other variables, and it was observed that all men had lower risk in the moisture subscale than women. Possibly, due to their anatomical genitals, which facilitate perineal hygiene in a more effective way and keep their skin in less humid conditions. The literature also suggests that urinary incontinence is a problem that affects the majority of elderly and especially women. 20 It was also found that men are more active than women, in a significantly way (p=0.016). One possible explanation for that is the fact that women, from their middle age, have higher tendency to overweight in comparison to men and, therefore, they have more difficulties to move alone or they are moved from their beds by others, increasing the risk for developing PU. 21 However, this finding needs to be further studied.
In addition, there was moderate correlation between age and mobility. It is known that the reduction of activity and mobility occurs in most elderly, due to factors related to the body aging, which leads to higher incidence of muscle-skeletal problems and, hence, mobility problems. 22 Regarding the most frequent reasons for hospitalization, it is possible to mention cerebral vascular, pulmonary and neoplasia diseases, which computed 52% of the sample. Other studies also point out similar data. 6, 16, [23] [24] Patients who were hospitalized with cerebral vascular diseases showed good scores about nutrition. There are many reasons for this, including the fact that the cerebral vascular event is usually acute, reaching individuals who were previously with good health and nutrition conditions. Other factors to consider are that these patients typically receive assistance at mealtimes during hospitalization; they need a catheter for receiving enteral feeding when they are not able to swallow, which contributes to maintain their good nutritional condition.
Patients with neoplasia presented higher scores in mobility and moisture subscales, possibly, because they did not present limitations preventing them from mobilizing and controlling their physiological eliminations. On the other hand, they showed worse nutrition, which can be explained by showing a catabolic state, anatomical variation of an organ caused by disease (e.g. esophageal cancer, difficulty for swallowing) or by the treatment itself (radiotherapy, chemotherapy), which sometimes impede the adequate nutrition. [25] [26] [27] Referring to comorbidities, that is to say, diseases that overlap and affect the health status and functional capacity of patients, there was higher incidence of cerebral vascular, cardiovascular and metabolic diseases, followed by psychiatric diseases. It is known that the emergence of PU is multifactorial. 28 However, several studies indicate that patients with cerebral vascular and cardiovascular comorbidities have a moderate risk score for PU. 17, 19, 27 As for psychiatric diseases, it was found in the literature that elderly populations may be more prone to this type of comorbidity. 29 The average age of this sample of patients was 67 years, which could have affected the incidence of comorbidity. The results of this study also found significant association between this comorbidity and the fact that the patient is bedfast, i.e. with low scores in the activity subscale. It is known that the occurrence of psychiatric disorders in patients, who are hospitalized for medical or surgical treatment in general hospitals, is common. 30 For example, national studies show that depression, regardless the severity, affects from 20 to 33% of patients admitted in wards of surgical and medical clinic. [30] [31] Moreover, the impact of depressive symptoms as lack of energy, sadness and negativity are associated with worse outcomes of clinical pathologies, with the increased risk of morbimortality. 32 Still, for the treatment of depression the prescribed medications are antidepressants, which have also been widely used for pain control. But, due to its susceptibility for side effects, including skin changes and complex profile of drug interaction, the use of these medications requires special care in the elderly. 33 Of course, data analysis and design of this study do not allow causal relations between psychiatric disorders and the use of psychotropic drugs with higher risk of PU. Nevertheless, in cases of elderly patients with this comorbidity, results show it is necessary special attention to prevent this type of injury.
CONCLUSION
It is concluded that the use of isolated total score presented by the Scale of Braden provides an overview of the patient. Yet, scores stratification by subscale might extend and specify this vision in order to better direct the necessary care to prevent PU.
When analyzing the subscales scores, in association with other variables of the study, it was possible to identify which of them contributed more or less to the risk of PU, previously known by the total score < 13, which was submitted by the patients of this sample. Stillness and activity subscales were the most frequently identified with low scores, which reinforces the need for paying attention to the proper positioning and mobilization of patients in order to avoid PU.
In the association between subscales and reasons for hospitalization and comorbidities, it was noted that patients with cerebral vascular diseases had lower scores with greater frequency in activity, mobility and moisture, which denotes their difficulties to mobilize, sphincters control, increasing moisture and consequently the risk of PU. In the nutrition subscale, the lowest scores were among patients with neoplasia, either by the disease progression and/or its treatment, which interferes in their nutrition and makes them susceptible to PU.
It is confirmed that the subscales scores analysis of the Braden Scale allowed stratifying the risk of PU, correlating it with other variables in this study and, thus, getting subsidies for the implementation of preventive care targeted to the identified specificities.
